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Abstract of J P832 1594 
PURPOSE: To suppress dislocation defect of 
an Si layer in the vicinity of surface of a 
substrate by implanting He ions, which do not 
react on silicon in the vacuum, into a silicon 
substrate to form a region damaged by ion 
implantation in the substrate and then 
subjecting the substrate to high temperature 
annealing in oxidizing atmosphere. 
CONSTITUTION: He ions, H ions, Ar ions or 
Si ions are implanted into a silicon substrate in 
the vacuum to form a region 12 damaged by 
ion implantation. In the region 12, a silicon 
atom is discharged from the lattice position to 
produce an interstitial silicon atom 14 and a 
hole 15 is formed at the lattice position. When 
the silicon substrate 11 is annealed at 1000- 
1400 deg.C in oxidizing atmosphere, oxygen 
atoms 16 are diffused through diffusion control 
into the substrate while oxidizing an Si layer on 
the surface of substrate to form an oxide layer 
1 1 c. He and the like does not react on silicon 
and discharged to the outside of substrate in 
the atmosphere and the diffused oxygen forms 
SiOx preferentially because of the holes 15 
existing in the region 12 damaged by ion 
implantation. 
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(57) [S*93 

MHfc^ m v u n >sm 1 1 ic*a>pTri>a < 1 1> 
z: t ic ± f) -> u u >mm 1 1 ratc^ 7t>mxmmmm 
fcyu n >s* 1 1 mimmm^'v i o o or- 1 

4 0 0t:©SST7^-J^atTi/U3>SSl ia 
^LTSSSlf t»i|gftS ill 1 a§Mt5. 
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AT 5 d t K ± 0 ffrfB-> U 3 >ffl& (11) aski' 
AS«B« (12) § EfofcT* IS t . 
MfE^ * >ffiASfI«^ (12) ttfc v >J 3 >»fc 

(lDSKftttSH^Tl 0 o ot;~i 4 0 O"C0fi§f 

T? 7 - - m m l mm -> u 3 (id mftz m 

©?£2 ©« U 3 >igftjf (13) £«LTitt 
EStRSfflt»i|g»S i*(lla)S^1-SX8tS^ 

tr c t mm tt s s o i *R©»jfi*j*. 

[»#B2] 5/'Jn>S«(ll)CHaftf'>&<tt> 
H e *>XttH-f H ttJ: D AWES' U 

3 >S« (11) ftgEtc^ >ffiAS«B« (12) *»jS-r * 
list, 

WfB^ * >ffi ASflffi^ (12) *t»dE $ tilt y'Jn>SS 
(ll)S: 8 0 0"C~1 0 0 0 < C©fiJg-C i 7--JHabT 
MfE«M(12) K&ASftfcH e g^XBHli^ SWEfi 
« (12) =fc D ffl t T£?UW (15) € JMT « Xg t , 

iw«aa?L*«(i5)*»»«anfc->u 3 >m&(id ska; 
tt^HM^T i o o o "c~ 1 4 o o v<Dn&r7--)i 

MSLTWIE 3/ U 3 >S« (11) «m» 5 Bf £©S3 0® 
*taa*-> U 3 >Hftl (13) £i^LT«ffES&«@i 
CMS As i«(iia)t»j«T«xstt*tt::tft» 

«tr*soiaeRoKfim 

[*#B3] •>U3>»ffi(21)tC«^*W e£ <tfe 
3 >3Hg(21) :*>&A««««(22) SJ&STS 

xmt, 

iwh * >a as««* (22) $ n& u 3 >sk 

(21) £8 0 0-1 4 0 Ot;0MST7r:-JVMaL-Ttfr 
IB<B*(22)CffiAan«:HeS?Xf4HS?S*j|ia«« 

(22) «fc io mm vx&jLmm (23) sj&s-r * xgi , 

MfEv U n >S^(21) rtflSfcLKafH ^>*aAbTtfrfa 
a3L«K(23)*>fi<>fcS i Ox*«(24)t»Jjrr*XjB 

tfrtE s i o x mm (24) tm$L s n& y 3 >s« (21) s 
^ffct^B^T 1 0 0 0 1;~ 1 4 0 0 <c©mst73 
-;^abTWsE->U3>s«(2i)gw^RffS0^$ 

©«t« \Z SJi* -> U 3 >KftJf (26) Sff« L TMfESIS 

mmttz s o 1 ssotsim 

3, 26) SJgjSUifcfcfc v >J 3 >S»(U, 21)gH£Wg-f 
•SIlSSSt-g-tflt^JR 1 ~ 3 ft^fEit©S O I s 

«ffl§Sjg*)£o 

[»#S5] aAT5-YT>^He-1'T>XHH'1'T 

>-r^5i:g, zo^-tyftxnw-xm&i x 1 0 

16 /cm 2 ~5X 1 O'Vcm't, JP31*ffi*«4 0 k e 
V~2 0 0 ke VT*3H3fcfll~4Vrfna>SB«©S 



:) 4WP8 - 3 2 1 5 9 4 

2 

0 I ffi£©Mifc!;fe 

[»*B6] S&->U3>»fl;Ji(13,26)S}gJ5fcf 5 
&»07=-JWai!i9Wfl:19»H«*. 10-1001 

jEETTff t>n sat srji i &v» l 5 ^tnmm<D s o i 

[0 0 0 1] 

JBJ&-T5SOI (Silicon-On-Insulator) W&O^Wj 
J mzm-fZ, gtf¥L<BS I MOX (Separation by 
Implanted Oxygen) ftffiC«fc*SO I *R0fijfi*j£t 

wrst>©-e*a. 

[0 0 0 2] 

s o i m mm&oMMmm®® oil 
si) sstbTaasnrtTus. ^©soiis 

<D»^mz\i, vU3>S«N±&«M^UT|£ 

-rs»*©±fc-> , j3>»RS#«S1i:5*S, SIM 
0Xj£»£*I»5. ^fflSIMOXSli, yU3>l« 

iSfi^ 7 =- jwaa l t c © u 3 >mmmfr mm 
©*ao**tKsa*->'j3>«ftis»»«u ^©« 
««©s ii*»tt**£-rs#8re*s. ^©sim 
ox^Tti-> u 3 >£mmzmm-mzmm\zj t 

>mA?ZZ\t\z£K>, j|TttlOi/ij3>BftSttl 
LT»^ H-> U 3 >MT (rTS <h t fc tCt&^&MtcS?L 
*»(fi-r*. 9l*«ViT, K^7r:-;VMatTvU3 

7 >t^d.1>-U3>JI^&SIE?iJSii:Tl*^>aAa« 

TW«. 
[0 0 0 3] 

[5Sifl*J**b±5t-r«IISI3 _hfE«©S 

1 MOXST?ttia*JS:»?IW'>U 3 D«/hA 

Sfc±fB^TB^T>ffiAT5^*© 
7 SiltjUS, ffiAU&SS«ffi3J»6©iRS*lRlfc»*» 

^.~> u 3 >Rfc«©*jfwm*-efcv>«ffl*t*o fc. # 

T>aA©*^lcli, S O I ffi£©«fflfi3;$t±£ < . 
fe-f * >ffiA*«««**J£ < ft 0 » < . *©»«W- 

7--^«a-x?BfS©j9!a*«csi^3&ttaii)i*>' 

*ttT?tt»*-f*>ffiA©IBlc. -f*>SEAS«*5F 
7 e, Ni, Cu, Zn, Cr&fCi^I*cp«*tl 



-802- 



nsoa^M*«*«afflfflfiittft«os liters 

[0004] *fgBj©gegtt, »«gs©ffittMfei®s 
i m\z^m mmuz< us o i ssossi*^* 

t\zh%. *fSWoEC9Joi»B, S«*©fi£S£ 

fi*L#aso isffi(o«ji*s*iift-ra2:tK* 

So 

[0 0 0 5] 

[W«**ft-r5£ft©¥lH Kf««Hcff55fiiBH, 
HI (a) -01 (d) fcwfJ:5lC, ->'J3>**1 
lfcXS^T'J^tfcHel'rtX H-f:*>, Ar-f 

-f * >a xa«B* 1 2 & a n& -> u 3 >&m 1 1 

£Kfc'(4»B»*T 1 0 0 0 "C~ 1 4 0 0 "C©fiST7 

**taa*^u n >stfti 1 3 £^LTS«*Htc 

¥ft$AS ill 1 a*»Jfc*-«Igfc*-£tfSOI*K 
1 0 0«»*ST?**. 

[0 0 0 6] Ell (a) fcwf-> T J3>a6«l iic*a 
fT?He-f*>, H-f^-X Afft>XSSl-f*> 

mxtzt, hi (b) c^fcfc5t^^>aAa^ 

f 14 (0*. 3KBJ-pj*f) taititCMIl: 
MfeSHMtTr 1 0 0 CC-1 4 0 OtffliagT^ffly 

U3>*si i*7=-;waaf«t, 01 (c) stf 

(d) t^fi^tKsRIg^ 1 6 (Htfi, •Bnr*T) 
ii»«gffiTS iHftKftfa^ttirjSftli 1 c 

jg«l 2©S?L1 5©#et«fcl3«jfeWtS IOiS» 

i?rr3o ^©isnitatitJKflijmtffrs&i&KiH 1 

H->U n Msrf ©sii»&5iS£B&< , tt/hKKtt»i*5S 

[0 0 0 7] »*Ja2tffSfSWtt, 02 (a) -02 

(e) fcjS1\fc3fc, ->U3>S«1 1 K*a<f»T?^a 
< tfeHe-f ^XttH^^SaATS^tfciDv* 
U 3 >S« 1 1 rtSBfc-f :* >ffiAffi««« 1 2 

axet. ^^>ffiAS«««i 2*»»dEsn&3/U3 

1 1 £ 8 0 0 "C- 1 0 0 0 'CCMS-r 7~-Mt 

atTi-^>ftAafi««i 2fcttAan&HeSTx 



ttH®TS^©afI«*l 2 ±DftfflLT£?L«l 5 

sjwjtrsxgt, n©aa**i 5«»»d(3nftj'U 
n >s« 1 1 sKftttgH^fT? i o o o r~ i 4 o o 
< c©fijfr7--jnabT->un>s«i iss^6 

f^©i2 ®ISl:ta*y 'J n l 3 &ML 

TyU3>S«ail:¥MS ill 1 a§«-T5X 
gt*#tlSOlS«10©«iS*i*-p»5. £©*& 
tcttati, S IJS^ C04 3 , sSmm^ST) tf*B 
^Jbfc->U3>SSS8 0 O^C-l 0 0 0'C©^gT7 
--MSlt4z:ti:±D, Hejg^XKHjg^ (0 

W:#^T4UfeMS«l 5tK*ST (0^ 
TfSf) *^fctt»Hm©7^-;WatJ;DSALT 

s iox*Bjst«ft», aa*->U3>«ftiftj:o 

[0 0 0 8] M*a3K«a5SMtt. 03 (a) -03 
(e) fcSfJ:5fc, ->Un>Stg2 1 tsatT?^ 
< t fc H e -f ^ >XHH -f * > ^ftA-T 5 H <h t £ D v 

2i£8oo~i4o o °c<Dm&x*7=.-)mm 

l/T-f *>ttA»«*#2 2tIffiAanfcHe®^X« 
HMT££©f««2 2«fcD*HIl,Ta?UB*2 3 

LT£7L««2 3£*^1CS 10x«tt2 4£ftj£*-« 
X8i, S i Ox*«2 456»»J*anfc">Un>*«2 

i zmmnm^r 1 o o o t- 1 4 0 0 t:©MST 

©«*K*3i*-> I Jn>«ft«2 6«LTy'Jn> 
***fflt#**ftS i!2 1 aSffiWETSXgfcfcStf 
SOI«2O0»I*ft^5. £©#J£fc«J;ntf. 
S«^©HeK^X«HJI^ h£RTfflA/? 
iSI") ©ftfflfcJ:t)^i;ta?Lfli*2 3C»*Jg^ (0 
+, •WT^-T) «t-f*>ftXCJ:!3«XLTS iOx 

u n >Mkm*M\z£t)-m$feLxmmtz z. 

[0 0 0 9] »*JH4fc«S58Mtt, »*Bl~3Vrf 
ti^fc^-SfgHJITfeoT, 7^-;l/MaLTaE->Un 
13,26 ft«f*Lfcftt>"J n >S« 1 1 , 

2 1 aisswe-rsxssHt^tr s o 1 s«©»j&& 

STfe5o i©*fetJ:n«, *K©asffiffia£J:!>/h 

a < -r 5 1 t/os-tr^. v-f ^ p ?7*xtf£ d /ha 

^iHS ill 1 a, 2 1 a«J#5ft4. »*JB5tffS 

AT2>-1'^>^He-Y^>XHH'1'^>T$>Si:^ > * 
©i , ^>jIAB#©H-X**U x 1 0 16 /cm 2 ~5 x 
1 O^/cm 2 "!?, Jna«JEE*U 0keV~200ke 

vT?»*soiass©«i#iin?a*. n*a6fc«5 



iiAHtftiat*, i o~i o omffiTTff ^ns 
so i *«©«£#«;•?*«. r©*st±nii. «& 

[0 0 10] 

[5Sffl©*«©J8ffi] *38Wfc*VsT. aAfS^^> 
*Ar-ft>XHSl-ft>0«^:B, ArXteSi 

fclBoSffi* 5©«ia (CfSCT^ffl^ ^>ftANf© H— 
XM&l xl0 ,5 /cm 2 ~lxl0 ,7 /cm 2 T$ii3, 
^©i:^©M«EHl 50keV~200 keV?S 
So #3Sgi!ffl-f ^>aAB#©S1Sa)g«5 0CC~7 0 
OWSK. 6 0 O'CfltJEfcifSLH. 7=-->m 

as, BMfcttsSHaf, iooot-140 orrofift 
«H7i~8Nfrafffen5. -©Ma^jStti 3 o ot: 

-1 4 0 0t«L<, 1 3 5 CC^SfcjfSLK 
*fc-€-©l^Htt4 ~ 8 L < , 6 B£Hggtf*3l 
WSIK BHfcttUHMtLTtt, 10~10 0%z§ 
a©»#*H»*»^f6n, 1 0 0 SCilgfciE^Sil* 

ASnfcHeJK ; FX«HK : PSC©a«*««fcO»tHU 

0. 5~3%0 2 , SSgR^ffitt#X©jg£#X»BSWi 

0 0t>nhn-A, SfSlXttl 0 0t>^XhD 
-ASft©^SIiM3ii:5 Z. fcj&SSLK 
[0 0 11] WCaEA-r*>a»He-f*>XttH-f*> 
©*£fc». He, HttJg^ft^/jN^^fcft, tfc*©it 
*-f :t>£Ai:i±^T, S«©«Hie^©S i«©fe& 
KN8#£ C < < a 5 1 CKSH * > J: D fcffiV* Jn 

t^TtS. ^©Jnjg«E*i<£HC:i:fcjBHUT, -ftf 

>ffiA«**#c8JW3&«-e)iff ©*3 &8fc*-> 'J 

ta«fl«t§It&5. Sfe^^>ffiAft#CS ilgB© 
X/1y * U >X#W>U *K©gffiffia*VhS < a 

n, *R^©s^jB©f5*)Wfi«sns. 

[0 0 12] 

<*»J1>H1 (a) Rtf (b) (C^TidlC, J?2 
6 2 5 m m© 3/ U 3 >S« 1 1 ©9f £©fl«fc*©*ff 
T?He-ft> (He + ) £ffiALfc„ 
JtliMJE : 4 0 k e V 
F-XM: 1. 0X1 0"/cm ! 



) 4WP8 - 3 2 1 5 9 4 

6 

ISJBifiS: 6 0 Ot: 

^©^*>aAi:iOy'J3>Ml l©8ffl*»5*9 

o. 3 nm(D-i^y&xmmmmi 2a»»j*sn&. 

:t>&Aft, HI (c) Si; (d) fca?fJ:3fc^U=i 
>S1£ 1 1 (10 0%) ©#HM*T 1325 

■C, 8B?ffig7r:-;«a^UT, ±SH:fr>&A»« 

1 0 1 1 a tt"4««®«©S 11, 1 1 b 

? [0 0 1 33 <**«2>»8«E£6 0keVfcLfc 
fiWBHifiM 1 tra«tLT'f *>ffiAfi«fi«SSii 
»v U n S O I 

[0 0 14] <*Jfi«3>*««l©He'f^> (He 
+ ) ©fttoDfc*©*frT?H-f^> (H + ) SALfe. 
iPSmiE : 4 0 k e V 
F-XS: lxl0"/cm ! 
Sffifltil&Ift : 6 0 0-C 

r©i'^>aAICckDv l J3>SS©S®^e»»0. 5 

? «, ^*>aAafi«&«Lfc->un>*Ks*ii 
*>ftAa««*saii'>'j3>«fi:ic«A, soi 

[0 0 15] <*«H>§l»U©He^> (He 
+ ) ©f^DtC^©A#TAr<^> (Ar + ) £&AL 

iP5i€IE : 2 0 0 k e V 

F— X* : 5X10 16 /cm 2 

mmmu&: 6oo<c 

1 c©i-^->aAlcJ;D^Un>SS©«®^e>ltl0. 2 

ft, -f * >ffiA«««*S^fi6Ut-> U 3 

*>aA!B«««&aa'>Un>KftSC*^ SOI 

[0 0 16] <^M^J5>^»Jl©He-f ^> (He 
+ ) ©ftfcDfcSfcrofcfrcs i-i-^y (S i + ) &SAL 

fco 

Hm^R : 2 0 0 k e V 
5 F-X*: lxi0 17 /cm 2 
SKflEKt&g: 6 0 Ot: 

2:©'f*>ttAt±D->'J3>*R©gH«>6#90. 3 

ft, -f if >ftAfi«fi*S»*Lfc>' U 3 

*>ftAS«*«S»)i'>U3>»ft«C«^ SOI 

[0 0 17] <HM^J6>H2 (a) (b) Iz^t 
J;-5(C, ^6 2 5tfm©yUn>ISl l©fg©i 
7 ««©»He^t> (He*) ^ftALL 



ina*J± : 4 0 k e V 
F-XM: lxiO»/cm ! 
SfianSMMS: 6 0 or 

!10'f*>ffiXfcJ:D->U3>*«l l©gffltf»5tt 

o . 3dm^t >ffiA««w* 1 2 ami* 2 n&. -r 

^->aAft, H2 (c) fttf (d) fc3Sf«fc3fc5"Jn 
>S« 1 1 SAr 9 9 %T0 2 1 %©)&&# XHHM* 

a»«r# 1 2 tftAan&H e k^s £©»««« i 

2 J;DftfflLTS?LfiWcl £ffl$?L£«l 10 

5«Snfcy'Ja>S«lia* (10 0%) 9? 
HM^Tl 3 2 5'C©iaaT7r:-;^abTvU3> 

ft! 1 3 fcJEA, SOIM10 £f#fc„ 1 1 a H» ffi 

afflfii©s i i, 1 1 bttSffiSMiffls i is-tn-e 

[0 0 18] <3&K«7>in»«EE*6 OkeVtLfc 

KftWcSAfc S O I 

[0 0 1 9] <^^J8>^»J6©Hei-^> (He 20 
+ ) ©ftto5C^<0*frTfH'f^> (H + ) SSALfc. 
iHjf : 4 0 k e V 
H-XM: lxiO'Vcm' 
SKiPiftMS: 6 0 or 

fl 6 ifl«ICffl«l,TS O I ffiK£#fc. 
[0 0 2 0] <Jt«!W 1 >j?2 6 2 5 wm©->Un>S 

«©8r£©®« mxa, mmma^mo. 4 M m© 30 

fflO fc&©*frT?»sfK*> (0 + ) ^SALL 
»a«EE : 12 0 k e V 
F-Xfi: 0.4X1 OVcm 1 

SffiiniRmg : 6 o or 

->'J3>»S1 1 t««-f*>ffiXLfcft, Ar9 7% 
TO2 3%©^-&;tfXj?HM*Tl 3 2 5*C, QmVy 
U3>a&ES7--;wiiabrso i *RS8fc. 

[0 0 2 1] <*ilfJ9>a3 (a) (b) Kjftf 
J?£6 2 5 wm©->U3>S«2 1 ©SfitOfll 
*tC*©A#THe-l'^> (He*) SfiEAbfc. 40 
iinji^JI : 4 0 k e V 
H-XM: 1 X 1 0Vcm ! 
SKMtiBg: 6 0 or 

0. 3tfm©-f^->aAa*fli**2 2«Stlit. -f 
-t>aAff, H3 (c) Rtf (d) fcjRf±5fc3/U3 
>S^2 ISAr 9 9%T0 2 1 %©*§£#X»BSl* 

ti 3 2 sr, 2B#r B i7--;i/MasjSbT, 

AS«fi«2 2tffiASn&HeS^S^©S«fi«2 

2 ±DMjLT^?Lf«2 3£«L& 0 50 



ftHW 8 - 3 2 1 5 9 4 

S 

[0 0 2 2] 3[SjBhS, Jfc©*#T?->U3>*R2 lft 
«fc«*-f ^> <cr) JftAl/ft. 
JnS«JEE : 15 0 k e V 
h'-XS: 4X10 1, /cm ! 
SffiJOlffi'S : 6 0 or 

v u 3 ymm 2 1 i«t>aAtm a r 9 9 % 
to-/ 1 %om^^x^m^n 3 6 or, 4H#p B i-> 

[0 0 2 3] <*Jfi«l 0>-Y3->aAji«««2 2£ 
»JffcL&5'U3>*K2 l£Ar 9 9 %T0 2 l%©fg 

^xuhm^ti o o or, 2^M7=-;UfflaS« 
soiis^fifc. 

[0 0 2 4] <§¥ffi> 
(a) *«©!&£ 

i -HMfj i o tmm 1 ©«■ s o i ss©s« 

*ffl©S i««f©efi^RS««*SI)£bfc. 

1 IZTKt, 

[0 0 2 5] 

SI] 

em') 









1 0 




< 1 0 




< 1 0 




1 o 2 




1 o ! 




1 0 




< 1 0 




< 1 0 




< 1 0 




1 0 




1 o a 



[0026] m&*>ww&&5\z. m^-tymx 
ftfcA r toi <Dm^xmmmr^&7=.-)mm 
ntjtKw i <DMtmmmtit-<x, s 1 tm^ts. 

HHe, H, Ar, S iO-f^^effiAU&ftKOj^ 
H^XBA r t0 2 ©^^X»H^*-e«7--^ 
ffl»bfc*JfiWl~*JfiWl 0©teffi[^BSaffta, V>? 

aALfc*ji«3i i 3 . nntaj 6 1 0 © 

[0 0 2 7] (b) SOIg^©gHffl2 

1 > £%0i 6 . mmm 9 &0%t*#J l ©& S O I 

mm.nm<D 2 wm x 2 wm©««fc-fe^s*sa$£ji 



-To *2&J3V>T, RaMtfflfiS©5l3¥^fi£, 

[0 0 2 8] 
[«2] 

nm) 





Ra 


Rmax 


Rz 




0.06 


0.40 


0.25 


* 6 


0.05 


0.37 


0.22 


- 9 


0,06 


0.35 


0.23 


Jtttfll 


0.36 


1.48 


0.74 



3) 4WP8 - 3 2 1 5 9 4 

10 

* [0 0 2 9] *2j&»5W&#&«fc5e, tt*«l©SO 

a i . mmm e Rt^utw 9 © s o i « 

*3 < & 0 , fflJB©->U n >9i-/VSST?»^L 

[0030] (c) m^momm 
*»j i stfitttffii i <D7~-mmm&s o i s« 

©SffiS i**©m&JS©8W^M^!RiK8fc«fc0ffl£ 

[0 0 3 1] 
0 [«3] 



S^MOSIS (X10 ,D atoms/cm E ) 




mmi 


F e 


N i 


C u 


Z n 


C r 


F e 


Ni 


C u 


Z n 


C r 


<1 


5 


3 


<1 


<1 


10 


120 


200 


<1 


2 



[0 0 3 2] «3*»&9IS*»&.fc3IC, JtRWlfflSO 
IfflS©*HS iJTPttttfcFe, Ni, Cufflfi^l 

[0 0 3 3] (d) aa*S/U3>«ftlO«ff 

urn, %KM2. *»j6, mm 7. mmm, 
mmm i o i ©&s o i £«<o»rs$sfa« 

mmmvfc. *©»g. jt«m©«i£#>' , j3>« 
fcB©8Jw*n^*T&v>©fc*f lt, i , 

2, 6, 7, 9, 1 0©«E*vUn>KfW©«#tt 

>KfcJBttilia*Ea*£«fl 2 , 3»J 7 J; d ^n^'n 
fg^fcfe, H»J2, »£#J7J;Dl«T&ofc„ 
[0 0 3 4] 

Mffl©W!cSiJ©7^-;VfflaSLTS?L««£^-r5 

*\ xH:»a«s«wc«, bsk^ssa 
mmrmntzt^ *mw->y 3 >js^©i^&?S£ 



e -f t>X\tH-i *>© i 5 ftiS^M^/hS ^ 
7C#o^*>Tfe5«^tt4, ±D-JBffig©iSffli£$ 
OS i l«D«tt*:RS*»4i; it ft t, «*-f 

swrntf. HCtoateTfcig 

*-f*>fc*itt^T*«W©^:t>&ATKUi3«V> 
'Jn>WfcI©^S$SI:l/. S i 0 2 ©fftBfWfP£ 

itg«©x/v>?u >^AH!cfSMsn, ffis^© 

[HHwffim^iSBH] 

m 1 ] *^©-^sstfij© s o 1 ss©«jg*ffise 

[02] #^©S'J©^»J©SO IS«©«^&£ 

[ia 3 ] *5fiw©HK»j©^ifi«© s o 1 s«©»ig^ 

[«W©R9i3 

10.20 SOlSfit 

11.21 ~>U3>SS 
11a, 2 1a S«»ffi©S iff 

1 2, 2 2 -i^y&xmmmm 

13,26 aa»3/U3>Kfcl 
14 «HH«3/U3>K^ 

15, 23 

16,25 ^JitM? 1 
2 4 SiOxffi 



(7) 



®H¥ 8-321594 




>Ilc 




10 sor«E Ua aSSiBOSil IS ffiEStt 

11 v"ja>as 12 -r*>ttA»*g* is 

13 'Jai'Mill 



11 ->'J3>SE 12 ^VifcMtaS* IS £ft 

13 awv' i J3-/i(ts is 




20 soiaffi 23 mmx, 

21 i"J3^Sffi 24 SiQxfitt 
21a «6SB©Si|f 25 StsSSH 1 

22 -ify&^mm 26 a^->u^ 



(8) 1WP8-3 2 1 5 9 4 

(5D int. ci. 6 m\m jTi^sa#^ fi wm^m 

H 0 1 L 21/76 R 



-808- 



